ence between northward wind-driven and southward eddy fluxes, 48 and is constrained by the requirement that the buoyancy budget is 49 balanced 6 . If upwelling water reaching the surface becomes lighter 50 because heat or fresh water is added to it from the atmosphere then 51 this balance will be satisfied by an increased net northward flow. LGM: a broader region of buoyancy loss gives upwelling at farther distance from the Antarctic continent, farther from the region of AABW formation. Glacial North Atlantic Intermediate Water (GNAIW) is su ciently light that there is no isopycnal pathway allowing it to return to the surface in the Southern Ocean.
result of the net input of heat and fresh water from the atmosphere. 
Q.9
The two cells, which pushed northwards in order that the buoyancy budget is balanced.
26
The effect of iron fertilization, which has long been implicated where z is depth measured in metres.
44
Sea ice is assumed to begin to form when the surface buoyancy declines below a is assumed to be fixed by the biota and instantaneously to sink into the underlying water column, where it is returned to the dissolved form by respiration. The 58 maximum respiration rate at each depth is such that the particle flux decreases with 59 depth with a scale depth of 500 m. All material that reaches the bottom grid box is 60 remineralized there, so that the model conserves P overall.
61
Carbon and total alkalinity are removed from the surface and returned to the 
